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Introduction

The ability to check for potential Machine Tool - Component collisions is an essential requirement for Five Axis applications. As a result, PowerMILL contains an additional Machine Tool toolbar for use with the toolpath Simulation options. 
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The standard Machine Tool Simulation is purely visual and it is the user’s responsibility to identify collisions. An additional, ‘cost option’ is available where the Machine Tool Simulation will stop if a collision situation is identified. At this point a warning box will be displayed, and once acknowledged (by clicking OK) all moves in a collision condition will be registered in a list. 
The individual component parts of a machine tool (eg; Main Body, Head, Rotary Table, Cradle, etc) are stored as a set of individual triangle models. These are registered within an mtd file that controls the orientation and position of the individual triangle models during a simulation.

Three basic, multiaxis Machine Tool Simulation (.mtd) files are supplied within the PowerMILL installation data. A typical location for a C drive install:- 
           C:\Program Files\Delcam\PowerMILL9002\file\examples\MachineData 
A comprehensive range of mtd files, based on actual machine tools are located on the training pc’s in:- 

                     D:\users\training\PowerMILL_Data\MachineData
Note: It is essential that all models along with controlling moves and limits used in a Machine Tool Simulation (.mtd) file are an accurate copy of the actual Post-Processor and machine tool in use. Due to design variations, different set up criteria, and tolerance issues, each Machine Tool Simulation (.mtd) file and associated models must be tailor made and fine tuned for each individual application.  

· Delete all and Reset forms.

· Open the read only Project:- 

       D:\users\training\PowerMILL_data\five_axis\Collision_Simulation\Swarf_Check
· Select File - Save Project As:-

      D:\users\training\COURSEWORK\PowerMILL-Projects\MCTool-simulation

· Right click over the Toolpath - Outer Swarf in the explorer window and select Simulate from Start.
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The Simulation toolbar will appear (if it is not already displayed).
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· In the main pull down menus select View – Toolbars – Machine Tool to raise the Machine Tool definition toolbar.
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· Select the Import Machine Tool Model icon and select dmu50v.mtd from the directory:-   
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         D:\users\training\PowerMILL_data\Machine Data 
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The MTD file contains the Positional, Rotational details for the individual, Machine Tool.

It is normal practice to create the machine tool model, with the global datum (Transform) position at the Top - Centre of the table.
The active PowerMILL Tool is automatically positioned in the machine tool  head.

· [image: image12.png]


Ensure the Draw\Undraw machine tool icon [image: image23.png]hine Inform:
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 is selected to display the machine tool.

· Select View from Front (-X) and Zoom the machining area.
· [image: image13.png]- X



Select the tool view point icon from the Simulation toolbar.

· Select the option to Open Display [image: image2.png]


 from the Simulation toolbar. 
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The Simulation Information form will display information on tool location and collision positions.

With the Position tab selected machine tool positions will be displayed. The values on the left hand side refer to the Axis Address Letters and their associated values.

This machine tool has five axes, A and B are rotary with X,Y and Z as linear.

The values on the right hand side show the range of travel for each axis dependant on which toolpaths have been simulated. These are absolute values from a specific datum and can be reset by applying the Zero button.
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· Select the Machine Collisions tab                   at the top of the form.
· Start the Simulation [image: image3.png]


 to observe the virtual machining of the component.
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A collision has been detected and a Warning message displayed. 

· Select OK to continue the Simulation.
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The above Warning message is only displayed for the first collision. 

All collision moves will are registered and displayed in the Collisions pane.
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Select a Collision Move from the list. 
[image: image19.png]



The simulation will move directly to the selected position in the form so that the collision can be viewed as shown above right.
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With a clear view of the collision, the user can assess how best to make the appropriate changes to avoid it. In this situation, substituting the cutter with one with increased Tool Length would be the easiest solution.
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Right click over the tool Tip Rad 10 3 in the explorer window and select Settings.

· Select the holder tab on the tool form and modify the Overhang to 50.
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· Close the form and select Simulate from Start on the toolpath named   ‘Outer Swarf’ in the explorer.


· Select the option to Open Display[image: image4.png]


 from the Simulation toolbar.


· Select the Collisions tab                on the form.


· Select the Clear tab                    on the form to clear any existing collisions.

·  Start the Simulation [image: image5.png]
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The Collision Pane remains blank indicating that no collisions have been detected.

· Select File - Save Project.
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